Background: To evaluate the association between sociodemographic conditions and the quality of life (QoL) in adults and investigate whether these inequalities are greater among individuals with long-lasting chronic health conditions. Methods: Cross-sectional analysis of the second wave (2012) of the EpiFloripa Study, a populationbased cohort of 1720 adults living in Southern Brazil. QoL domains (physical, psychological, social relationships and environmental) were evaluated using the WHOQoL-BREF. Unadjusted and adjusted means of QoL according to socioeconomic and demographic variables were estimated and stratified by the presence of long-lasting chronic conditions (heart disease, stroke, diabetes, hypertension, chronic kidney disease, cirrhosis, tendinitis, arthritis, rheumatism and/or fibromyalgia) were peformed in 2016. Results: Among 1222 interviewed adults (56.6% females, mean age 41.7 AE 11.4 years; follow-up rate 71.1%), the prevalence of 1+ long-lasting chronic disease was 37.3% (95%CI: 34.4-40.3). Their effect on the QoL was four times higher on the physical component (À9.6; 95%CI À12.1; À7
Introduction
C urrently, chronic diseases account for 68% of all deaths worldwide, 1 with 80% of them occurring in low-and-middle-income countries (LMIC), where they are fast replacing infectious diseases and malnutrition as the leading causes of disability and premature death. 1, 2 In Brazil, non-communicable chronic diseases (NCDs) also constitute a public health problem, accounting for 72% of all deaths, mainly among older individuals and those with lower income and schooling. NCDs are also responsible for decreased quality of life (QoL), higher degree of disability and impairment of daily life activities, which largely impact family, communities and society. 2 As a result, there has been an increasing interest in the last decades for studies aiming to investigate the impact of specific diseases on QoL.
expectations, living standards and concerns. 4 This is a patientcentred outcome, deeply related to health conditions, used by policy decision-makers to understand the benefits for society of public health spending. 5 NCDs are long-lasting and slowly progressive conditions, which can impact QoL in different ways: reducing well-being, restricting functional status, generating problems with obtaining and/or maintaining employment, affecting social relationships and involving psychosocial distress. 6 At the same time, a lower QoL has a profound impact on functional capacity, adherence to treatment, disease severity and further complications among individuals with NCDs. 1, 6 Therefore, QoL has been suggested as a subjective instrument able to capture the impact of these illnesses on an individual's life and evaluate their life-course progression. 6, 7 Furthermore, individuals belonging to socioeconomically disadvantaged groups tend to have a higher prevalence and/or severity of NCDs as a consequence of a higher frequency of unhealthy lifestyle, poor living and working conditions, limited access to health services, delays in the diagnosis of these conditions, and inappropriate knowledge of or compliance with disease management. 2, 8 Consequently, the coexistence of NCDs and socioeconomic disadvantage could interact to exacerbate QoL inequalities. Studies investigating this hypothesis are especially relevant for LMIC, considering the rapid increase in the prevalence of NCDs they are facing, 1,2,9 the high levels of income inequalities 10 and difficulties accessing health services.
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However, few studies have investigated the joint effect of socioeconomic disadvantage and occurrence of NCDs on QoL in LMIC, particularly studies using robust instruments to evaluate QoL and including population-based samples. Therefore, this paper aims to evaluate the association between sociodemographic variables and the QoL of adults living in Southern Brazil and investigate whether the presence of long-lasting chronic conditions increases QoL inequalities.
Methods
We analysed the second wave of the EpiFloripa Cohort study, a population-based cohort performed in Florianopolis (a state capital in Southern Brazil). In 2013, the city had an estimated population of 453 285 inhabitants (55% adults aged 20+ years) and a Human Development Index of 0.847 (the third highest in the country).
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Sample
The baseline study conducted in 2009 included a representative sample of 1720 adults (20-59 years).The first follow-up occurred in 2012 when the QoL questions were incorporated into the study. Details about the methodology are available elsewhere. 13 Briefly, the sampling process was performed in two stages: firstly, census tracts were systematically selected in each decile of household income (63/420), and, subsequently, the households (1134/16 755) were systematically selected. All adult residents in each household were considered eligible, except for those with some severe physical and/or neurological impairment that could affect their ability to answer the questions.
Measures
In 2012, all participants included in the baseline were traced. Household visits were phone scheduled or, when this failed, the interviewer directly visited the last available address of the participant.
Personal data assistants were used in both waves to record participants' data. Questionnaires were pre-tested, and a random sample of 15% of respondents in 2009 and 10% in 2012 answered a short-version of the original interview two weeks after the household interview. The value of these variables ranged from 0.6 (i.e. use of medicines) to 1.0 (age).
The outcome was measured in 2012 using the Brazilian version of the short form of the World Health Organization QoL questionnaire (WHOQol-BREF). 4 This instrument has excellent test-retest reliability, internal consistency and high construct and discriminant validity. 4, 14 TheWHOQol-BREF includes 26 questions, which provide information about four domains of QoL: physical (including daily living activities, energy, mobility, pain, sleep and work capacity); psychological (including body imagesatisfaction, feelings, self-esteem, personal beliefs, memory and concentration); social relationships (including personal relationships, social support and sexual activities); and environmental (including financial resources, safety and security, health/social care accessibility/ quality, physical and home environment, recreation opportunities and transport). 4 All domains were converted into discrete variables (0-100 scale), with higher values representing a better QoL.The WHOQol-BREF also includes a question regarding the respondents' QoL perception (very poor, poor, neither poor nor good, good or very good), which was analysed as a binary variable (good/very good QoL: yes or no).
The exposure variables included demographic (gender, skin colour and age) and socioeconomic (schooling and monthly family income) characteristics. Self-reported skin colour was collected using the Brazilian Institute of Geography and Statistics classification (white, dark, black, Asiatic or indigenous). 15 The age of the participants was collected as a numerical variable and divided into categories for analysis (20-29; 30-39; 40-49 ; 50+ years). In each wave, the monthly family income (1 USD = R$1.70 in 2009) was divided by the squared number of household members to obtain the equalised family income and then divided into tertiles (the first tertile representing a lower income). Schooling was measured as the total number of years successfully completed and then divided into categories ( 4; 5-8; 9-11; !12 years).
The diagnosis of NCDs was self-reported and based on the question, 'Has a physician or health professional told you that you have. . .', followed by a list of conditions included in the Brazilian National Household Sample Survey. 16 The long-lasting NCDs included in this study are (1) heart or cardiovascular disease; (2) stroke, cerebrovascular accident or brain ischemia; (3) diabetes mellitus; (4) systemic blood hypertension; (5) chronic kidney disease; (6) cirrhosis; (7) tendinitis; (8) arthritisor rheumatism and; (9) fibromyalgia.
The number of affirmative answers for these conditions was summed up and subsequently transformed into a binary variable (presence of 1+ chronic conditions).
Statistical analysis
The statistical software Stata 13.0 Õ (StataCorporation, College Station, United States) was used for all analyses. Characteristics of the sampling process, as well as sampling weights (probability of selection in 2009 and follow-up in 2012) were considered in all estimations. Mean and standard deviation or median and interquartile range (IQR) were used to describe continuous variables, depending on their symmetry. Absolute and relative frequencies were used for categorical variables. The QoL domain means were tested against sociodemographic variables through t-test or analysis of variance (ANOVA), as appropriate. Stratified analyses were performed according to the presence of any long-lasting NCDs.
Linear regression models were used for crude and adjusted analyses. Wald tests for heterogeneity or trend were considered, depending on the nature of the independent variable. In multivariable analyses, demographic variables were first included in the models, and then the socioeconomic ones. An of 5% was defined as indicative of statistical significance. In each model, marginal means of QoL in each category of the exposure variables were estimated. Interaction terms between the sociodemographic variables and the presence of long-lasting NCDs were included in the regression models and considered as indicative of effect modification when a P < 0.10 was obtained. The multicollinearity between the investigated sociodemographic variables was investigated considering the variance inflation factor (VIF) and the tolerance of the models. The EpiFloripa study was approved by the Ethics Committee on Human Research of the Federal University of Santa Catarina (n o 351/08 and n o 1772/11). All participants were informed about the objectives of the study and signed an informed consent form.
Results
In 2009, the mean age of the cohort was 37.5 AE 11.6 years (55.1% females), the median of the equalised family income was R$1443.4 (IQR R$866-2828; 1USD = R$1.70 in 2009), and the median of schooling was 11 years (IQR 9-15). The follow-up rate in 2012 was 71.1% (n = 1222; mean age 41.7 AE 11.4 years; 56.6% females). The only difference between the individuals located in 2012 and the original cohort was a lower proportion of individuals in the youngest age group in 2012 (Supplementary table S1 ). However, this difference was lower than 5% points.
In 2009, the presence of at least one longstanding NCD was reported by 37.3% (95%CI: 34.4-40.3) of the sample, with 12.9% affected by two or more conditions. In decreasing order of frequency, the prevalence of these conditions were tendinitis (17.8%), hypertension (14.1%), arthritis or rheumatism (7.5%), heart disease (6.6%), diabetes mellitus (3.7%), fibromyalgia (2.6%), chronic kidney disease (2.3%), stroke (0.6%) and cirrhosis (0.1%).
The QoL in 2012 was classified as good or very good by 86.3% of the respondents (95%CI: 81.0-92.2%), with no differences between those with or without a long-lasting NCD (87.8% and 84.9%, respectively). Mean QoL scores were 72.9 points (95%CI: 71.7-74.2) for the physical domain, 71.1 (CI95%: 70.2-72.1) for the psychological domain, 75.2 (95%CI: 74.2-76.3) for the social relationship domain, and 62.0 (95%CI: 60.5-63.6) for the environmental domain. The presence of at least one long-lasting NCD had a stronger association with the physical domain (mean difference À9.6; 95%CI: À12.1;À7.1) and a smaller but significant association with the psychological (À2.5; 95%CI: À4.4;À0.5) and environmental domains (À2.6; 95%CI: À4.4;À0.8).However, the association with the social domain was not significant (À2.2; 95%CI: À4.5; 0.1; data not shown in tables). Table 1 shows unadjusted associations between the sociodemographic variables and the four QoL domains, stratified by the presence of long-lasting NCDs. Women showed lower QoL than men in all domains, regardless of the presence of chronic conditions. Age was inversely associated with the physical and psychological domains of QoL only among those with long-lasting NCDs, while the environmental score was higher in the oldest age category only among those free of these illnesses.
Independent of the presence of NCDs, black skin colour participants had lower psychological and environmental QoL scores than their white peers. Nevertheless, for the physical domain, the score was lower only among blacks compared to whites when affected by long-lasting NCDs.
Family income and schooling showed a positive trend association with the physical, psychological, and environmental QoL scores. Although the same direct-trend association was observed in the healthy group, the differences in the physical and psychological scores between the extreme categories of income and schooling were at least twice as high among those with these diseases. Figures 1-3 show the predicted adjusted means (and their 95%CI) for each of the four QoL domains, according to sociodemographic variables, and stratified by the presence of long-lasting NCDs. Even after adjustment for confounding, most of the associations remained relatively stable. Except for the social component, all QoL domains were lower in females, regardless of whether the participants had a NCD or not (Supplementary figure S1) . Age remained negatively associated with the physical and psychological domains of QoL only among those with a long-lasting NCD, while an inverse-trend association with the social domain became apparent in the same strata (figure 1). Even after adjustment for the other sociodemographic variables, black skin colour participants had a lower score in the physical domain than whites. This effect was evident only among those with some chronic illness (figure 2).
Family income remained positively associated with the physical and environmental scores of QoL, with no evidence of heterogeneity according to the presence of NCDs. Nevertheless, the psychological domain was adversely affected by lower family income only among those with some chronic illness ( figure 3 ).
No evidence of multicollinearity was identified in the study (VIF between 1.00-1.39 and tolerance 0.72-0.99).
Discussion
Our original hypothesis of socioeconomic inequalities in QoL related to the presence of long-lasting chronic conditions was confirmed for the physical and psychological domains. Adults over the age of 40 years, with black skin colour, and with lower educational levels were more negatively associated with the physical domain of QoL than their peers only when a chronic condition was present. Furthermore, when affected by some chronic illness, individuals aged 40+ years or with a lower family income showed a reduced score in the psychological domain of QoL.
According to our findings, long-lasting NCDs affected more than one-third of adults, which is consistent with the global estimates by the WHO. 17 Several studies have demonstrated the impact of NCDs on the QoL, principally on the physical domain. 18 Socioeconomic and demographic variables (lower educational level, unemployment and female gender) have been also associated with a lower QoL. 3, [19] [20] [21] There is also substantial evidence in the scientific literature suggesting that NCDs (CVD, hypertension, dyslipidaemia and diabetes) predominantly affect individuals from lower socioeconomic groups. [22] [23] [24] The few studies investigating the joint effect of socioeconomic disadvantage and the presence of long-lasting health conditions as a source of QoL inequalities 20, 21, 25 corroborate our findings. However, they were conducted in Europe and used theEQ-5 D, an instrument that does not allow the separation of the effects of these conditions on the different QoL domains. 7 In agreement with our findings, various authors have suggested that socioeconomically disadvantaged groups experience a 'double suffering,' characterised by a higher prevalence of NCDs and impaired QoL (especially the physical domain). 20, 26 The higher burden of NCDs among individuals with a lower socioeconomic status has been related to a higher frequency of unhealthy lifestyle, poor living and working conditions, difficulties in utilising health services, late diagnosis, inappropriate disease management, and higher frequency of complications. 23, 27 Nonetheless, the assessment of the double suffering requires to investigate whether the QoL differs across the same levels of morbidity, which is beyond the scope of this paper.
In this sense, Brazilian health disparities remain despite all progress achieved by the Unified Brazilian Health System (SUS), especially when more than 50% of the population use private health services. These private plans are more affordable for the wealthiest, and they are related to a higher health service utilization. 28, 29 Furthermore, health expenses associated with illness management increase psychological distress, 30 which is consistent with our findings of a lower psychological score of QoL among poor individuals affected by NCDs.The proportion of the family budget used for purchasing medicines is 2.7 times higher among the poorest than the wealthiest. 31 Additionally, chronic illnesses are also associated with decreased workforce participation, early retirement, working limitations, absence due to sickness, and lower access/return to work, 32 with a consequent impact on socioeconomic status and QoL. 3 All these factors could explain the lower physical and psychological scores of QoL among adults aged 40+ years affected by NCDs, although these negative outcomes were already apparent at the age of 30-39 years. These individuals belong to economically active groups, which in turn leads to worse consequences from an economic perspective. 32 Additionally, chronic illnesses are not only associated with socioeconomic inequalities, but they also aggravate QoL disparities as a consequence of the underlying vicious poverty-disease cycle. 33 Black skin colour participants showed a reduced score in the physical domain only when affected by a NCD. Brazil has the largest population of African descendants among all Latin American countries, and racial discrimination is considered a foundation for Brazilian social inequalities. 34 Perceived discrimination and socioeconomic disadvantage have been associated with refraining from seeking medical treatment, even after adjustment for confounders. 35 Diverse patient-centred interventions have been proposed to improve QoL among people with NCDs, which can potentially reduce socioeconomic inequalities. They include the increase in the number of health consultations, a better assessment of risk factors, the encouragement of regular physical activity, and enhancing health literacy. 3, 25, 36 However, further longitudinal studies would be necessary to elucidate the real benefit of these possible interventions. Finally, although the social and/or the environmental QoL domains were also lower among women, older individuals, those with lower income or schooling, or those with black skin colour, the presence of long-lasting NCDs did not modify the effect of these associations. Similar results have also been demonstrated in other studies. 3, [19] [20] [21] This study has some important strengths, such as the quality control of the interview-based assessments, the robust instrument used to investigate QoL, and the evaluation of a population-based sample of adults in a middle-income setting.
One of the possible limitations is the percentage of losses of participants for follow-up. However, the individuals located in 2012 were similar to the original cohort according to most of the baseline characteristics. A second possible limitation is the crosssectional analysis of the available data, which does not allow the evaluation of the temporality of the associations. Nevertheless, it could be assumed that the diagnosis of NCDs preceded the assessment of the QoL. Thirdly, mental health problems were not included in the list of chronic health conditions investigated in this study, and they are a potential source of bias 37, 38 to be considered in further studies, either as confounders or moderators of the associations. 37, 38 Finally, even though the NCDs were self-reported, some studies have demonstrated the excellent reliability of this information. 39, 40 Besides, it is unlikely that this information bias might explain our results, as underreporting these conditions would reduce the effect magnitude of the associations.
This study showed that age, skin colour, income, and schooling interact with the occurrence of NCDs, reducing the physical and mental domains of QoL among adults. These results reinforce the relevance of developing health policies with a special focus on socioeconomically disadvantaged groups, considering the adverse effect of a reduced QoL for health management and disease progression. 18 However, deciding between a universal care model and one targeting specific groups is one of the further challenges faced by the Brazil's health system. 29 A multidisciplinary approach is necessary to reduce QoL inequalities, considering the increase in life expectancy and the prevalence of long-lasting NCDs.
